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CHAPTER I 
INTRODUCTION 
Conventional teaching method is a heritage 
of the days when printed teaching materials were few, 
highly condensed, difficult, dull and otherwise limited 
for educational purpose. Under such conditions the 
teacher had to resort to word-of-mouth teaching and was 
forced to depend upon oral instruction, oral explanation, 
oral direction, ora1 ·testing, and examination in all 
subjects and activities including even the simpler skills. 
As the number of basal subjects and skills increased 
teachers found that it required practically all of their 
time to teach "fundamentals". In their effort to use 
modern educational theory, which has as one of its ob-
jectives the comprehensive study instruction and guidance 
of pupils and their ~cquaintance with an increasingly 
wider and more complex range of informational experience, 
teachers found themselves bewildered, if not almost 
exhausted by demands upon their time and energy . Under 
conventional method, teachers were compelled to choose 
between teaching traditional subject matter on the 
one hand and effective professional development on 
the other. Today, however , the workbook as a teaching 
device for helping remove this dilemma is a major 
contribution to the profession.1 
"An examination of the literature on the 
workbook in the Educational Index shows no study listed 
under the title "workbook" until 1931, which is an 
indication that the. workbook is a recent teaching de-
vice", although for years the laboratory manual has 
been used in connection with text bo~ks in science.2 
Another factor, which has fostered the use 
of the workbook, has been the emphasis on supervised 
study, or d.ire9ted study in secondary schools. 
It is recognized that students learn· at 
different rates and in several different ways. There 
is a growing feeling that the traditional daily rec-
itation method of teachtng does not provide ample 
1. Arthur I .. Gates, "An Analysis of Cer_t;ain Purposes 
and Merits of Workbook Materials", Curriculum Journal , 
Vol. 6, No. 4, April 22, 1935. 
2. C.R. Maxwell, Dean, "The Workbook a Recent De-
velopment," School Board Journal, March 1934, pp. 56. 
opportunity for differentiation of subject matter 
nor for differentiation of instruction to meet vary-
ing needs of individual pupils in any class group. 
The idea that each individual student should have 
opportunity to work up to his capacity gives rise 
for discussion and reflective thought as to j us t how 
this adjustment 1s to be met. 
Again, there is increased output in the 
number of textbooks and in the number of workbooks 
as well. Authors and publishers have made large 
claims for their particular text or_ wo~kbook as a 
teaching device in that it assists the individual 
pupil in learning more economically the textbook 
materials for which the particular workbook was written. 
The problem of this thesis was to determine 
the relative effectiveness of the use of the workboom: 
as a teaching device in teaching certain high school 
subjects in the Junior-Senior High School of Garden 
City, Kansas. The investigation was carried on through 
the full cooperation of the city superintendent of 
schools and also with certain selected teachers in 
certain selected subjects, in grades seven to twelve 
inclusive. 
The specific procedure used in Cijrrying 
forward the investigation was as hereafter described. 
All pupils were given an intelligence test and then 
grouped as nearly as possible within each grade into 
three groups. Each group was made up in such a way 
that the average I.Q. for each was approximately the 
same. In this stu4y five hundred t wenty-nine pupils 
participated and were grouped in each grade as shown 
in Table I. 
Table I. Pupil Distribution Per Group by Grades 
Grade Group "A" Group "B" Group "C" Total 
Seventh 31 31 32 94 
Eighth 26 26 26 78 
Ninth 27 27 27 81 
Tenth 30 30 30 90 
Eleventh' 31 31 31 93 
Twelfth 31 31 31 93 
176· 176 177 529 
-----------------------------------------------------
The school subjects used in each grade were 
--in the seventh grade, geography, arithmetic, and 
·English; in the eighth grade , civics, United States 
History~ and English; in the ninth grade, biology, 
algebra, and English; in the tenth grade , geometry 
and English; in the eleventh grade, English; and in 
the twelfth grade , American History. I n each grade 
the same teacher taught the same subject to each group. 
For ·example , in the seventh grade there were three 
teachers , one for English, one for arithmetic, and 
one for geography. A total of thirteen teachers were 
used in the investigation. Finally, the experiment 
was conducted for a period of 28 weeks beginning on 
the first of October in 1934 and closing the last 
of April in 1935. 
During the first part of October the following 
Pretests in achievement were given the experimental 
groups in grade seven, the New Stanford Geography Test, 
Form nvn, the Thorndike Test of Word Knowledge, Form 
"A", and the Compass Survey Test in Arithmetic , Form 
"A"; in grade eight , the Pressey-Richards Understanding 
of American History, Test "I", the Burton Civics Test, 
Form "A", and the Thorndike Test of Word Knowledge, 
Form "A"; in the ninth grade, the Barrett-Ryan English 
Test, Form "A", the Every Pupil Scholarshlbp in First 
Year Algebra, and the Oakes and Powers General Biology 
Test, Form "A"; in the tenth grade, the Strader-Rhodes 
Objective Exercises in Units in Plane Geometry, and 
the Barrett- Ryan English Test , Form "I"; in the eleventh 
grade, the Inglis Tests of English Vocabulary, Form "A"; 
and in the t welfth grade, the :Pressey-Richards Under-
standing of American History. 
The cl&ss _periods used in each of the grades 
in the study were fifty-five minutes in length, divided 
into two parts , a supervised study period of 30 min-
utes and a recitation period of 25 minutes. Students 
were not specifically required t study outside of 
the class period, however they were urged to have 
lessons well prepared. 
The teachers were directed to keep their 
i nstructional efforts and the time consumed in maki ng 
the assignments as nearly uniform as poss ible. Each 
group in each grade covered the same essential material 
and at the close of the investigation, the following 
re-tests in achievement were given; in the seventh 
grade , the New Stanford Geography Test , Form "W", the 
Thorndike Test of Word Knowleged, Form ' B" , and the 
Compass Survey Test in Arithmetic , Form "B" ; in grade 
eight , the Pressey-Richards Unders t anding of American 
History, the Burton Civics Test , Form "B" , and the 
Thorndike Test of Word Knowl eg.ge, Form "B" ; in the 
ninth grade, the Barrett-Ryan English Test, Form "II ", 
the Oakes-Powers Test of General Biology, Form "B", 
and the Every Pupil Scholarship Test in First Year 
Algebra ; in ·the tenth grade, the Strader-Rhodes Ob-
jective Exercises in Units in Plane Geometry, and the 
Barrett-Ryan English Test, Form "II "; in the eleventh 
grade, the Inglis Test of English Vocabulary, Form 
"B"; and in the twelfth grade, the Pressey-Richards 
Understanding of American Histor r. 
The writer wishes to call attention to a 
few studies which have been made dealing with similar 
aspects of the problem of this thesis. Megill in his 
research study of 1932 in the "Probable Efficiency 
of a Vocabulary Notebook in the teaching ,of Latin 
Vocabul ary"concluded that, "learning can be increased 
by the use of a Vocabulary Notebook".3 Gainer in his 
thesis in 1932 entitled "Experimental I.nvestigation 
to Determine the Relative Effectiveness of Two Plans of 
Teaching First Year Algebra" concluded that, "neither 
a daily recitation plan or a plan employing study 
guide sheets, was superior to the other in teaching 
first year algebran. 4 And again Hurd writing in School 
and Society under the title "The Workbook as an Instru-
ctional Aid", states that in fourteen experiments 
"eight experiments showed consistent differences 
favoring the group using work sheets, and two exper-
iments showed little .difference between groups using 
and not using work sheets, and four favored the use 
of the textn. 5 
3. The Probable Efficiency of a Vocabulary Notebook 
in the Teaching of Latin Vocabulary, Mr. D. L. Megill, 
1932, pp. 33. 
4. Experimental Investigation to Determine the Relative 
Effectiveness of Two Plans of Teaching First Year Al-
gebra, James V. Gainer, West Virginia , 1932, pp. 52 
5. The Workbook as an Instructional Aid, A. w. Hurd, 
School Review, Vol. 39, Oct. 1931, pp. 608 
CHAPTER II 
JUNIOR HIGH SCHOOL ACHIEVEMENT 
At th~ beginning of t he investigati on t eac~ers 
participating in tge pro j ec t wer e cal led i nto conference . 
At this conf ~rence · the plan of procedure was clearly 
explai ned and outlined. 
I n order t o reduce the expense per pupil 
t o a minimum in the ·seventh, eighth and ninth grades 
a rotating scheme was used . To i l lustrate , group 
"A" in seventh grade arithmetic used t he text book 
onl y , then this same group became group "B" in seventh 
gr ade English in which t he t extbook and workbook were 
used jointly, and i n tur n thi s group became group 
nc n in seventh grade geography i n whi ch only the work-
book was us ed .. In thi s scheme each pupi l was requ ired 
t o buy t wo wor kbooks and two textbooks. Thi s scheme 
was not used in t he Senior High School however , since 
a smaller number of groups were used and did not lend 
itself so r eadily to rotation . 
The workbooks chosen were those with which 
the teichers were more or l ess acquainted and seemed 
well adapted to the particular textbook used . The 
standardized achievement tests used were tes t s with 
alternate f orms. The National Intelligence test 
was administered in grades seven, eight, nine and twelve, 
and the Miller Mental Ability test i n grades ten and 
eleven . 
The intelligence test was used for the 
purpose of di vidi ng t~e pupils in each of the grades 
into groups which would have an equal number of pupils 
in each and at the same time an approximately equa 
average I . Q. 
The study was started the firs t of October. 
Instruction assignment , recitation per:ods , study per-
iods , etc ., were kept as nearly unif orm as possible 
f rom beginning to end in order that gains made by each 
group mi ght be compared. During the l ast week of April 
a l l pupils were re-tested f or gains in achievement. 
I n t his re-test the alternate f orm of the previous 






Int e first nine tales which follov un er 
each grade , there is presented these data in reference 
to the groups: the number of pupils in each, the I.Q., 
the pre-test score , the re-tes t s cor e s.n d the point 
difference of increcse or decrease in achievement 
for each pupil , together with the genera average 
· for the grou in eaqh of these items .. 
Seventh Grade ------
At the beginning of the tud 
were el c·te in the seventh gra e. 
stu .ens 
o ever, eca. s e 
of illness and tr&.nsfe r through the year wo u ·1 s 
d i n t continue t the end. 
The seven h grade was divided a s f o ws : 
grou "A" had 31 _upils with a group ave r age I. Q. of 
107, group "B" had 31 upils with a group average I.Q. 
of 101 , group "C" had 32 pup·ls with a grou average 
L~. of 1 2 . 
The groups i n eac grade wer e se _ected in 
r 
alphabetical order . Fanily n ames starting with A, , C, 
etc ., were used until 32 puR 'ls were l&ced in the 
fi rst group. Continuing in the s ame way 32 pupils 
. were placed in the second group and 32 in the third. 
Table IIa. Seventh Grade "Group A" Arithmetic 
Pupil I.Q. Pre-test Re-test Gain 
1 140 28.0 47.0 19.0 
2 132 28.0 50.0 24.0 
3 127 26.0 45.0 10.0 
4 123 29.0 46 .. 0 17 .. 0 
5 120 29.0 48.0 19.0 
6 119 19.0 40 .. 0 21.0 
7 117 21.0 44. 23.0 
8 114 28 .. 0 50 .. 0 22.0 
9 113 28 .. 51.0 23.0 
10 110 25 .. 0 35~0 11.0 
11 110 21.0 42.0 21 .. 0 
12 109 21.0 37.0 16.0 
13 107 29.0 46.0 17.0 
14 105 19 .. 0 26 .. 0 7.0 
15 104 23.0 38 . 0 15 .. 0 
16 101 22.0 40.0 18.0 
17 100 18. 34 .. 0 16.0 
18 99 16.0 34.0 18.0 
19 98 16.0 31.0 15.0 
20 97 12.0 21 .. 0 9 .. 0 
21 97 17.0 17 .. 0 
22 95 20.0 34.0 14.0 
23 93 16 .. 0 27.0 11 .. 0 
24 92 24.0 40.0 16.0 
25 90 19.0 44 .. 0 25.0 
26 90 20.0 36.0 16 •. 0 
27 88 6 .. 0 14.0 8.,0 
28 87 21.,0 31.0 10.0 
29 85 10 .. 0 26.0 16.0 
30 79 12.0 20.0 8.0 
31 76 8.0 16.0 8 .. 0 
- - . < 
Average 107 20 .. 3 36.3 15.,8 
--------------------------- ---------~---------
Table IIa beginning in the upp~r left corner 
is read across the page in this manner, pupil "Number l" 
has an I.Q. of 140, made a pre-test score of 28 and a 
re-test score of 47 in arithmetic with a gain of 19 
points; pupil "Number 2" is read in the same way. 
In "group A" as a whole the average I.Q. is 107, the 
group average pre-test score 20 .3, t he group average 
re-test score 36.3 with an average gain f or t he group 
of 15.8 point s. 
The writer wishes to r e- state, t hat in the 
first nine tables presented under each grade these 
data are included as previ ously indicated : the num er 
of pupils in each group, the I.Q., t he pre- test score , 
the re-test score and t he point difference of i ncrease 
or decrease in achievement together wi th the general 
average f or the group in t hese items which is an abi i t y-
achievement picture of the J uni or High School as a 
whol@., 
a e IIb. Grade 
Pu i ain 
1 135 53. _9 . 
I 6 8.') 24 .. ') 
3 23 9.0 12 . 
1_7 54. 22. 
5 113 4 . 19 • 
6 1 41 . 0 13.0 
7 112 36. 16.0 
8 _111 39 .• 15.0 
9 110 33. 15. 
107 39. 1 . 
105 17. 
104 14. 








21 1 . 
2 8.;i 17. 
23 2 . 
24 85 12 . 
25 25. 
26 1 . 
83 1 . 




A erage 101 2 • 39. 1 . 4 
------------------------------------------ -----------
·a le I is rea 
_eft corner acr ss t e age 
e inr.ir...g in the upper 
t .i.is z::c.nner,, :pupi 
un er l" : &s al!. . .; .. of 13 , a ea re-... es score 
of 53 in Arithmetic wi th a gain of 19 points. For "group 
B" as a wh ol e the avera g e I.Q. was 101, the average pre-
test score was 20.9, and the average re-test score was 
39.4 with an average gain for the group of 17.4. 
Table II c . Seventh Grade 1J Group cu Arithmet c 
Pupil I.Q. Pre-test Re-test Gain 
1 129 39.0 54.0 15 . 0 
2 129 3 7 •. 48 .. 15.0 
3 124 26 . 0 45.0 19.0 
4 123 22.0 41. 19 . 0 
5 123 29 . 0 50 . 0 21.0 
6 120 16 . 0 5.6~0 20.0 
7 116 27 . 0 59 . 0 52.0 
8 116 24 •. 0 49 . 0 15.0 
9 113 20.0 44 .0 24 . 0 
10 112 21.0 43 . 0 22.0 
11 109 14.0 36.0 22.0 
12 107 27 . 0 46.,0 1·9.0 
13 107 26.0 44 . 0 18.0 
14 106 7. 0 26.0 19 . 0 
15 105 22.0 42.0 20.0 
16 10 5 18.0 41.0 23.0 
17 104 15.0 33.0 18 . 
18 103 20 •. 0 32.0 12.0 
19 103 17.0 28.0 11 .. 0 
20 100 13.0 35 ... 0 22.0 
21 96 24.0 4 . 20 .. 0 
22 94 14.0 28.0 14.0 
23 94 20 ~0 31.0 11.0 
24 90 8.0 25 .. 0 17 .0 
25 89 16.0 29 ._o ·····- 13.0 
26 87 28.0 49.0 31 .. 0 
27 85 31.0 50~ 0 19 . 0 
28 84 17.0 36.0 19 . 0 
29 82 20.0 46 . 0 26.0 
30 75 6 .. 0 23~0 17.0 
31 67 10.0 17.0 7. 0 
32 67 8.0 16 .. 0 8.0 
Avera ge 102 20 •. 2 38.3 17.8 ------- ---------------------------~----------~--
T_able IIIa. Sev€nth Grade ' Group A" English 
Pupil I.Q. Pre-test Re-test Gain 
1 129 40 ... 0 47 . 0 7 . 0 
2 129 48 .. 0 50 .. 0 - 2.0 
3 124 46.0 50.0 4 .0 
4 123 48 . 0 50.0 2.0 
5 123 46 . 0 47 . 0 1.0 
6 120 41 . 0 49 . 0 6 . 0 
7 116 40."o 49 . Q 7 . 0 
8 116 48 . 50 . 0 2 . 0 
9 113 43 . 0 50.0 7 . 0 
10 112 43 . 0 49 . 0 6 . 0 
11 109 42~ 49 .. 0 7 . 0 
12 107 44~0 47 . 0 3 . 0 
13 107 45 . 0 48. 3 . 0 
14 1©6 34_. o 45 . 0 11 .. 0 
15 105 44: . 0 50.0 6. 0 
16 105 38 . 0 45 . 0 7 . 
17 104 43.0 49.0 6 . 0 
18 103 41 . 0 47. 6.0 
19 103 35 . 0 44 . 0 9 . 0 
20 100 39 . 0 46.0 9 . 
21 96 35 . 0 49. 0 14.0 
22 . 94 33.0 -44.0 11.0 
23 94 37.0 47 . 0 10.0 
24 90 35 . 0 37 .. 0 2.0 
25 88 35 . 0 43.0 6.0 
26 87 36 . 0 44.0 8.0 
27 85 40.0 48.0 8.0 
28 84 38.0 45 .. 0 7 . 0 
29 82 35.0 38.0 3 •. 0 
30 75 17.0 43 . 0 26 .. 
3 67 34. 40 . 0 6 .. 0 
32 67 34. 40 .. 0 6.0 
Average 101 39.6 46 .5 6.8 
------------- -i--------------------------------------
Table IIIb. Seventh Grade "Group B" Eng_ish 
Pupil I.Q. Pre-test Re-test Gain 
1 140 48.0 50.0 2.0 
2 132 38.0 50.0 12.0 
3 127 48 . 0 50.0 2 . 0 
4 123 44.0 50.0 6.0 
5 120 46.0 50.0 4 .. 0 
6 119 4a.-o 50.0 2.0 
7 117 45 . 0 49.0 4.0 
8 114 47.0 48.0 1.0 
9 113 39 . 45 . 0 6.0 
10 110 41. 49.0 8.0 
11 110 47 . 0 49 . 0 2.0 
12 109 48.0 _49 .. 0 L 
13 .107 44.0 48.o 4 .0 
14 105 42.0 50. 8.0 
15 104 42.0 46.0 4.0 
16 101 33.0 48 . 0 15.0 
17 100 41 •. 49.0 8.0 
18 99 38.0 49 . 0 11~0 
19 98 45.0 50. 5. 
20 97 44 . 0 46 .. 2 .. 0 . 
21 97 41.0 44. 3·. 
22 95 45.0 49 . 0 4 . 0 
23 93 42 . 0 48.0 6.0 
24 92 43.0 49.0 6 . 0 
25 . 90 34.0 44.0 10 .. 0 
26 90 36.0 41.0 5.0 
27 88 46.0 44 .. 0 -2.0 
28 87 42.0 44.0 2.0 
29 85 43.0 46 . 0 3.0 
30 79 45 . 0. 45.0 0 .. 0 
31 76 17.,0 31 . 0 14.0 
Average 102 42. 47 . 0 5.1 
- ---------- - ------------------------ - - ----------
Table IIIc. Seventh Grade "Group en English 
Pupil I.Q. Pre-test Re-te s t Gain 
1 135 49.0 50.0 1.0 
2 126 49.0 50.0 1.0 
3 123 41.0 50.0 9.0 
4 117 42.0 49.0 7.0 
5 113 43 •. 0 50.0 7.0 
6 113 48.0 50.0 2.0 
7 112 48.0 50.0 2 . 
8 111 45.0 50.0 5.0 
9 110 49.0 49.,0 o.o 
10 107 50.0 50~0 o.o 
11 105 45.0 48.0 3.0 
12 104 45 . 0 49. 4.0 
13 104 47.0 50.0 3.0 
14 99 37.0 44 .0 7.0 
15 98 46 . 0 49.0 3.0 
16 97 39.0 43.,0 4.0 
17 95 38.0 41.0 3.0 
18 94 41.0 49.0 8.0 
19 92 42.0 47.0 5.0 
20 92 34.0 47.0 13.0 
21 90 44.0 50.0 6.0 
22 89 45.0 50.0 5.0 
23 87 37.0 48.0 11.0 
24 85 35.0 45.0 10.0 
25 85 29.0 42.0 13.0 
26 83 37.0 47 .. 0 10.0 
27 83 37 . 0 45.0 8.0 
28 79 26 .. 0 43.0 17.0 
29 78 38 . 0 47.0 9.0 
30 77 28 .. 0 41.0 13.0 
31 76 33.0 45.0 12.0 
Average 101 49.9 47.4 6.5 
---- - ------------ ----·~------~------------ -----------
Table IVa. Seventh Grade "Group A" Geography 
Pupil I.Q. Pre-test Re-t est Gai n 
1 135 50 . 00 81 . 25 31 . 25 
2 126 81.25 93 .75 12 . 50 
3 123 56.25 52.75 37. 50 
4 117 68.75 81 . 25 12 .50 
5 113 52 .50 81 .25 18 .75 
6 113 81.25 87 . 50 6.25 
7 112 60 . 00 75.00 15.00 
8 111 50 . 00 75.00 25.00 
9 110 37.00 56 .25 18 .75 
10 107 50 . 00 50 . 00 o.oo 
11 105 50.00· 50 . 00 o .. oo 
12 104 43.75 31.2 5 - 12 .50 
13 104 62.50 62 .50 o •. oo 
14 99 92 .50 62 .50 o .. oo 
15 98 56. 25 81.25 25 .. 00 
16 97 43 .75 68 .75 25.00 
17 95 18.75 43.75 25.00 
18 94 31 . 25 56.25 25.00 
19 92 43.75 56 .25 12.50 
20 92 93.75 75. 00 -18 . 7 5 
21 90 56.25 68.75 12.50 
22 89 37.50 12.50 -25.00 
23 87 43 . 75 81 . 25 37.50 
24 85 62.50 75.00 12 .50 
25 85 25.00 62.50 37.50 
26 83 25 . 00 62.50 37.50 
27 83 75 . 00 75.00 o.oo 
28 79 50.00 43.75 - 6.25 
29 78 43 .75 62.50 18.75 
30 77 25. 00 25 •. 00 o.oo 
31 74 37.50 25.00 - 12.50 
Average 101 51 . 13 61 .81 11 .98 
-----------------------------~------------------------
Table IVb. Seventh Grade "Group B" Geography 
Pupil I.Q. Pre-test Re-test Gain 
1 129 56.25 62 .. 50 6.25 
2 129 50.00 87.50 37.50 
3 124 31.25 43.50 12.50 
4 123 81.25 81 •. 25 0.00 
5 123 75.00 75.00 0.00 
6 120 56.25 62.50 6.25 
7 116 87.50 61.25 - 6.25 
8 116 93.75 93.75 o.oo 
9 113 87.50 81.25 - 6.25 
10 112 75.00 62 .. 50 -12.50 
11. 109 62.50 97.50 25 .. 00 
12 107 68.75 -50 . 00 -18.75 
13 107 75.·00 78.75 3.75 
14 106 75.00 62.50 -12.50 
15 105 61.25 93.75 12.50 
16 105 62.50 50.00 -12.50 
17 104 56.25 75.00 18.75 
18 103 37.50 12.50 -25.00 
19 103 43.75 75.00 31.25 
20 100 43 .. 75 43 •. 75 0.00 
21 96 31.25 68.75 37.50 
22 94 18.75 18.,75 o.oo 
23 94 50 . 00 43.75 - 6.25 
24 90 25.00 31.25 6.25 
25 88 31 .. 75 43.75 12.00 
26 87 62.50 87.50 25.00 
27 85 25.00 12.50 -12.50 
28 84 25.00 50.00 25.00 
29 82 25.00 18 .. 75 - 6.25 
30 75 68 .. 75 62.50 - 6 .. 25 
31 · 67 37.50 56.25 -18.75 
Average 101 53.40 59 . 14 4. 95 
---------------------------------------------------~-
Table IVc. Seventh Grade ' Group C" Geography 
Pupil I.Q . Pre-test Re-test Gain 
1 140 75 . 00 76.75 1.75 
2 132 75 .. 00 75 . 00 o.oo 
3 127 81 . 25 81 .. 25 0 ., 00 
4 123 81 . 25 62 . 50 -18 .75 
5 120 62 . 50 78.75 16.25 
6 118 56.,25 75.00 18.75 
7 117 43 . 75 62.50 18.75 
8 114 75 . 00 62.50 -12.50 
9 112 75 00 37.50 -37 . 50 
10 110 91~25 50 . 00 -31.25 
11 110 2.50 81.25 18.75 
12 109 25 .00 "56-.25 31.25 
13 107 62 .50 25.00 37.50 
1 105 56.25 75.25 19.00 
15 104 56 .. 25 93 .75 37.50 
16 101 50.00 87.50 37.50 
17 100 31.25 43.75 12.50 
18 99 31 .. 25 31.25 o.oo 
19 98 62~50 93.75 21.25 
20 97 56.25 43.75 -12.50 
21 97 62.50 25.00 -37.50 
22 95 75.00 56.25 -18 .75 
23 93 62.50 56.25 - 6.25 
24 92 12 . 50 37.50 26.00 
25 90 37.50 37.50 o. 0 
26 90 18.75 18.75 0 . 00 
27 88 43.75 50.00 6.25 
28 87 56.25 43.75 -12 . 50 
29 85 60.00 60.00 o.oo 
30 79 37.50 50.00 12.50 
31 76 25 . 00 37 . 50 12 . 50 
Average 107 54 .. 55 57.28 1 . 80 
- ---- -- -------- --------- ------- ---
The remaining portion of this chapt er of 
the thesi s presents in concise f orm the gains an 
losses in each of the groups in the Junior High 
School. In Ta l e Vis presente the average pre-test 
score of t he three seventh grade groups in arithmetic , 
Englis and geography, whi e Ta le 
average re-test scores . 
presents the 
Table V. Seventh Grade Pre-test Achie ement 
Score Averages _ 
Group Arithmetic En is Geography 
'A" 20 .3 39 ... 6 51. 
"B" 20 . 9 42 . 0 53.4 
ncn 20.2 40 . 4 54 .6 
Average 20.5 40.5 53 .. 1 
--------- --------
Table VI.. Seventh Grade Re-test Achievement 
Score Averages 
Group Ar.:thmetic ngli sh Geogra h 
"A" 36.3 46.5 61.8 
"B" 39.4 47.1 59 . 2 
"C'' 38 .. 3 47 •. 4 57.3 
Average 38.0 47 •. 0 59~4 
In order to determine the l os ses or gains 
in achievement one needs only t o find the difference 
etween the re-test achievement score and the pre-test 
score respectively for each subjec and each group 
which i s presented in Table VII • . 
Table VII .. Summar by Subjects of Group Gains 
Group Arithmetic Eng ish Geogr aphy 
"A" 16.0 6 . 9 10 .7 
"B" 18.5 5.1 5 . 8 
ncn 18.1 7 . 0 6.3 
Average 17.5 6 . 3 7.8 
-------------- ------
To reduce the gains or losses in Table VII 
to a precentage basis , group 'A in arithmetic gained 
16 points which i s a precentage gain of 78.8 per cijnt , 
group "B" 18.5 points which is a precentage gain of 
88.5 per cent and group "C 11 18.1 points which is a 
percentage gain of 88.3 per cen. Group "A in English 
made a gain of 6.9 points which is a percentage gain 
of 17.7 per cent, group "B" 5.1 points which is a 
percentage gain of 12.1 per cent and group 'C" 7.0 
points which is a percentage gain of 17 . 3 per cen . 
Group "A" in geography made a gain of 10.7 points 
which is a percentage gain bf 20.9 per cent , group 
"B" 5.8 points which is a percentage gain of 10.8 
per cent and group "C" 6.3 points which i s a percentage 
gain of 11.8 per cent. 
Generalizing on these data one concludes 
that in ar ithmetic group "C" using on y the workbook 
·made a greater gain in achi evement than group "A" 
us ing only the textbook, while group _·n:s,, using both 
textbook and workbook made an achievement equal to 
group ncn. I n English the achievement of group "A" 
was equal to the achievement of group "C". However, 
group "E' s " gain was not equal t o the gain of· either 
group "A" or "C". In geography group "A" made a greater 
gain than either group "B" or ncn. I n general, the 
gain in the achievement in arithmetic f avored the 
use of the workbook, while in geography the gain in 
achievement favored the use of the textbook and in 
English the gain favored neither the workbook nor 
the textbook. 
Eighth Grade 
In the eighth grade 78 students were selected 
but because of illness and transfer three pupils 
did not continue., 
This grade was divided into three groups. 
Group "A" with 26 pupils and a group average I.Q. 
of 96.1, group "B" with 26 pupils and a group average 
I.Q. of 101.4,. and group ncn with 26 :pupils which 
had a group average I.Q. of 102.6. 
The groups were selected in the same way 
as in the seventh grade. 
Table VIIIa. Eighth Grade "Group A" Civics 
Pupil I.Q. Pre-test Re-test Gain 
1 118 54.0 50.0 - 4.0 
2 110 48 .. 0 47.0 9.0 
3 109 51.0 53.0 2 .. 0 
4 1 09 45 .. 0 54.0 9.0 
5 108 50 .. 0 50 .0 o.o. 
6 108 41.0 52.0 11.0 
7 108 40.0 51.0 11.0 
8 106 43.0 54.0 11.0 
9 101 43 . 0 115 . 0 2 .. 0 
10 99 42.0 47 •. o 5.0 
11 97 38.0 39.0 1.0 
12 96 50.0 52.0 2.0 
13 94 33.0 51.0 18.0 
14 94 48.0 49.,0 1.0 
15 92 31 . 0 40 . 0 9.0 
16 92 40.0 44.0 4.0 
17 91 42.0 34.0 - · 8.0 
18 89 41.0 46.0 5 . 0 
19 89 40.0 45.0 5.0 
20 88 27.0 39.0 12.0 
21 88 23.0 37.0 14.0 
22 86 33.0 47.0 14.0 
23 86 37 .. 0 41.0 4.0 
24 83 31.0 41.0 10.0 
25 80 22.0 28.0 6.0 
26 7 9 30. 39.0 9.0 
Average 96.l 39.3 45.2 6.2 
-----------------------------------------------------
Table VIIIa is read in the same manner as 
in the seventh grade, pupil "number l" has an I. Q. of 118 , 
made a pre-test score of 54 and a re-test score of 50 
in Civics with a loss of 4 points; pupil "number 2" 
is read in the same manner. 
Table VIIIb. Eighth Grade "Group B" Civics 
Pupil I.Q. Pre-test Re-test Gain 
1 143 52.0 57.0 5.0 
2 133 38.0 50.0 11.0 
3 123 45 .. 0 56.0 11.0 
4 123 43.0 45.0 2.0 
5 123 47.0 52.0 5.0 
6 121 40.0 . 45.0 5.0 
7 118 33.0 57.0 24_.o 
8 117 32.0 39.0 7.0 
9 113 30.0 _45.0 15.0 
10 112 41.0 50-.. 0 9.0 
11 110 31.0 40.0 9.0 
12 110 38.0 49.0 11.0 
13 107 36.0 40.0 4.0 
14 1mo 37.0 52.0 15.0 
15 99 44 .. 0 46.0 2.0 
16 97 37.0 48.0 11.0 
17 91 36.0 46.0 10.0 
18 91 32.0 39.0 7.0 
19 89 33.0 44.0 11.0 
20 84 35.,0 41.0 6.0 
21 82 35 . 0 44.0 9.0 
22 75 32.0 35.0 3.0 
23 75 25.0 35.0 10.0 
24 72 35.0 46.0 11.0 
25 70 33 •. 0 40.0 7.0 
26 58 30.0 48.0 18.0 
Average 101.4 36.6 45.7 9.1 
-----------------------------------------------------
Table VIIIc •. Eighth Grade "Group en Civi cs 
Pupil I.Q. Pre-test Re-test Gain 
1 126 43.0 53.0 10.0 
2 125 48.0 50.0 2 .. 0 
3 124 47.0 42.0 - 5.0 
4 120 47.0 51.0 4 . 0 
5 118 46.0 53.0 12.0 
6 118 44.0 54.0 10 . 0 
7 117 49. 0 53 .0 4.0 
8 117 44.0 52.0 8.0 
9 114 50.0 47.0 - 3.0 
10 113 29 •. 0 53.0 24.0 
11 111 31.0 41.0 10 . 0 
12 110 40 .0 51.0 11.0 
13 108 41.0 53.0 12.0 
14 106 38.0 46.0 8.0 
15 105 35 •. 0 41.0 6.0 
16 86 39.0 48. 0 9. 0 
17 86 38.0 47.0 9.0 
18 83 35.0 45.0 10 . 0 
19 89 31.0 . 45.0 14.0 
20 89 30 .0 43.0 13.0 
21 84 21 . 0 38.0 17 . 0 
22 84 18.0 40 . 0 22.0 
23 83 21.0 33.0 12 . 0 
24 83 37.0 3 9.0 2 . 0 
25 79 25.0 36.0 11 . 0 
26 79 19.0 30.0 11.0 
Average 103.2 36.4 45.7 9 •. 3 ---~-----------------------------------~----------- -
Table IXa. Eighth Grade "Group A" English 
Puptl I.Q. Pre-test Re-test Gain 
1 126 94 .. 0 102.0 8.0 
2 125 89 .. 0 109.0 20.0 
3 123 77.0 86.0 9.0 
4 120 96.0 97.0 1.0 
5 118 82.0 98.0 16 •. 0 
6 118 90.0 102.0 12.0 
7 117 82.0 113.0 31.0 
8 116 71.0 68.0 - 3 .. 0 
9 114 86.0 103.0 17.0 
10 113 85.0 102.0 17.0 
11 111 86.0 89.0 3.0 
12 110 98.0 119.0 21.0 
13 108 90.0 91.0 11.0 
14 106 83.0 96 .. 0 13.0 
15 105 77.0 91.0 14.0 
16 96 83.0 79.0 - 4.0 
17 96 86.0 97.0 11.0 
18 93 84.0 85.0 1 •. 0 
19 90 68.0 69.0 1.0 
20 90 82.0 90.0 8.0 
21 84 79.0 79.0 o.o 
22 84 70.0 80.0 10.0 
23 83 80.0 97.0 14.0 
24 83 71.0 77. 0 6.0 
25 79 73.0 84.0 11.0 
26 76 71 .. 0 87 .. 0 16.0 
Average 103 .. 2 81 .. 3 92.5 11.3 
-------------------------------------------------------
Table IXb ... Eighth Grade "Group B" English 
Pupil I.Q. Pre-test Re-test Gain 
1 118 87.0 113.0 26.0 
2 110 102.0 116.0 14.0 
3 109 86.0 106.0 20.0 
4 109 97.0 111.0 14.0 
5 108 94.0 114.0 20.0 
6 108 91.0 93.0 2.0 
7 108 7S.O 87.0 11.0 
8 106 87.0 102.0 15.0 
9 101 79 .. 0 104.0 25.0 
10 99 92.0 96.0 4.0 
11 97 96.0 113.0 17.0 
12 96 89.0 106.0 17.0 
13 94 89.0 107.0 18.0 
14 94 83.0 94.0 11.0 
15 92 , 91.0 104.0 13.0 
16 92 . 78.0 96.0 18 .. 0 
17 91 75.0 79.0 4.0 
18 89 76.0 90.0 14.0 
19 89 82.0 97.0 15.0 
20 88 77 . 0 81.0 1 .. 0 
21 88 76.0 88.0 12.0 
22 86 84.0 99.0 15.0 
23 86 87.0 85.0 - 2.0 
24 82 88.0 90 •. 0 2 .. 0 
25 80 73.0 84.0 11.0 
26 79 76.0 88.0 12.0 
Average 96.1 85.0 98.0 13.0 -----------------------------------------
Table IXc. Eighth Grade "Group en English 
Pupil I.Q. Pre-test Re-test Gain 
1 143 82.0 98.0 16.0 
2 133 78.0 96.0 18.0 
3 123 72.0 79.0 7 .. 0 
4 123 87.0 93.0 6.0 
5 123 78.0 101 .. 0 23.0 
6 121 76.0 85.0 9 .. 0 
7 118 96.0 91.0 - 5.0 
8 117 81.0 84.0 3 .. 0 
9 113 80.0 90.0 10.0 
10 112 83.0 90.0 7.0 
11 110 87.0 82.0 - 5 •. 0 
12 110 90.0 100 .. 0 10.0 
13 107 77.0 86.0 9.0 
14 100 98 .. 0 113.0 15.0 
15 99 79.0 93.0 14.0 
16 97 73.0 81.0 8.0 
17 91 83.0 89.0 6.0 
18 91 80.0 94.0 14.0 
19 89 70.0 93.0 23.0 
20 84 88. 90.0 2.0 
21 82 63.0 80 .. 0 17.0 
22 75 75 •. 0 78.0 3.0 
23 75 55.0 74.0 19.0 
24 72 64.0 90 .. 0 26~0 
25 70 71.0 87~0 16.0 
26 58 65.0 92.0 27.0 
Average 101 .. 4 78.l 89.5 11.5 
----------------------------------------------------
Table Xa. Eighth Grade "Group Afl 
United States History 
Pupil I.Q. Pre-test Re-test Gain 
1 143 46.0 68 .. 0 22 .. 0 
2 133 43.0 63.0 20.0 
3 123 39.0 57.0 18.0 
4 123 36.,0 38.0 2.0 
5 123 38 .. 0 59.0 21.,0 
6 121 32.0 56.0 24.0 
7 118 42 .. 0 62.0 20.0 
8 117 38.0 5·9.0 21.0 
9 113 36.0 45.0 9.0 
10 112 26.0 45.0 19.0 
11 110 39.0 58.0 19.0 
12 110 28.0 41.0 13.0 
13 107 37.0 69.0 22.0 
14 100 38.0 41.0 3.0 
15 99 23.0 42.0 19.0 
16 97 28.0 37.0 9.0 
17 91 24.0 38.0 14.0 
18 91 34.0 45.0 11.0 
19 89 29 . 0 40.0 11.0 
20 84 28 .0 37.0 9.0 
21 82 31.0 31.0 o.o 
22 75 34 .. 0 33 .. 0 - 1.0 
23 75 32.0 39.0 6 .. 0 
24 72 23.0 31 .. 0 8.0 
25 70 24.0 33.0 9 .. 0 
26 58 26 .. 0 37.0 11.0 
Average 101.4 32.8 46. 0 13 . 0 
---~ ------~-----~-~ --~----~~~~~~ 
Table Xb. Eighth Grade "Group B" 
United States History 
Pupil I.Q. Pre-test Re-test Gain 
1 126 35.0 70.0 35.0 
2 125 44.0 72.0 28.0 
3 123 49.0 80.0 31.0 
4 120 60.0 81.0 21.0 
5 118 35.0 42.0 7.0 
6 118 37.0 61.0 24.0 
7 117 53.0 67.0 14. 0 
8 117 48.0 64,.0 16.0 
9 114 37.0 48.0 11.0 
10 113 42.0 73.0 31.0 
11 111 33 .. 0 66.0 33.0 
12 .110 36.0 66.0 30.0 
13 108 34.0 56.0 22.0 
14 106 36.0 62.0 26.0 
15 105 37.0 51.0 14.0 
16 96 30.0 40.0 10.0 
17 9.6 35.0 40.0 5.0 
18' -93 a2-.0 61.0 29.0 
19 90 33.0 39.0 6 .. 0 
20 90 31.0 39.0 8.0 
21 84 35.0 28.0 - 7.0 
22 84 31.0 40.0 9.0 
23 83 31.0 35.0 4.0 
24 83 19.0 41.0 22.0 
25 79 28.0 50.0 22.0 
26 76 25.0 36.0 11.0 
Average 103.2 36.4 · 54.1 17.7 
--------------------------------------------------
Table Xe. Eighth Grade "Group en 
United States History 
Pupil I.Q. Pre-test Re-test Gain 
1 118 44.0 71.0 27.0 
2 110 45.0 74.0 26.0 
3 109 29.,0 · 49.0 20.0 
4 109 41.0 49.0 8.0 
5 108 25.0 59.0 34.0 
6 108 44.0 49.0 5.0 
7 108 30.0 46~0 16.0 
8 106 32.0 51.0 19.0 
9 101 38.0 45.0 7.0 
10 99 31.0 43.0 12.0 
11 97 39.0 78.0 39.0 
12 96 36.0 64.0 28.0 
· 13 94 27.0 37.0 10.0 
14 94 30.0 57.0 27.0 
15 92 28.0 49.0 21.0 
16 92 36.0 54.0 18.0 
17 91 42.0 38.0 - 4.0 
18 89 36.0 48.0 12.0 
19 89 2 .o 37.0 10.0 
20 88 23.0 49.0 26.0 
21 88 30.0 30.0 o.o 
22 86 26.0 52.0 26.0 
23 86 31.0 39.0 8.0 
24 82 41.0 55.0 14.0 
25 80 33.0 51.0 18.0 
26 79 25.0 50.0 25.0 
Average 96.1 33.2 51.0 17.4 
----------------------------------------~-----------
In Table XI is presented the average pre-
test achievement score of three eighth grade groups 
in civics, English, and United States History, while 
Table XII presents the average re-test achievement 
scores. 
Table XI. Eighth Grade Pre--test Score Averages 
Group Civics 
"A" 39.3 "B" 36.6 "C" 36.4 
__ Av~rage _ 37 .4 
Table XII .. Eighth 
Group Civics 








U .. S. History 
32.8 
36 •. 4 
- 33 .. 2 
34.1 
Grade Re-test Score Averages 






In order to determine the amount of losses 
or gains in achievement between the beginning of the 
experiment and its close one needs but find the dif-
ference of the re-test achievement score and the 
pre--test score respectively for each subject and each 
group which is presented in Table XIII which follows: 
Table XIII. Summary by Subjects of Group Gains 
Groups Civics English u. s. History 
"A" 5 .. 9 11.3 13.0 
"B" 9.1 13.0 17.7 ncn 9.3 11.5 17.4 
Average 8.1 11.9 16.0 
--------------------------------------------------
To reduce the gains or losses in Table 
XIII to a percentage basis, group "A" in civics made 
a gain of 5.9 points which is a percentage gain of 
15 per cent, group "B" 9.1 points which is a percent-
age gain of 24.8 per cent, and group "C" 9.3 points 
which is a percentage gain of 25.5 per cent. Group 
"A" ~n English made a gain of 11. 3 points which is 
a perceat.age gain of 13.9 per cent, group "B" 13 
points which is a percentage gain of 15.3 per cent 
and group "C" ~1. 5 points which is a percentage gain 
of 14.8 per cent. Group "A" in United States History 
made a gain of 13.0 points which is a percentage 
gain of 39.6 per cent, group "B" 17.7 points which 
is a percentage gain of 48.6 per cent and group ncn 
17.4 which is a percentage gain of 52.4 per cent. 
This shows that in civics group ncn using only the 
workbook made a greater gain than group "A" or group 
"B". In English the gains made by the groups were 
within 1 . 4 per cent of each other which indicates that 
the gain in achievement is too near equal to make 
any decided claims of the value of the workbook. In 
United States History group "C" made a greater gain 
than either group "A" or group_ "B". In general, t wo 
subjects favored the use of the workbook and one did 
not show sufficient gain to draw any generalized 
conclusions. 
Ninth Grade 
At the beginning of the study 81 students 
were selected in the ninth grade. The grade was 
divided as follows: group "A" had 27 pupils with a 
group average I.Q. of 114.4, group "B" ·had 2' pupils 
with a group average I.Q. of 108.1 and group "C" 
had 27 pupils with a group average I.Q. of 107.4. 
The groups were selected in alphabetical 
order as in the seventh grade. 
Table XIVa. Ninth Grade nGroup A" ·Algebra 
Pupil I.Q. Pre-test Re-test Gain. 
1 157 34.0 26.0 - 0.0 
2 157 49.0 30.0 -19 .. 0 
3 149 45 .. 0 21.0· -18.0 
4 149 40.0 30.0 -10.0 
5 149 36 . 0 36.0 o.o 
6 146 22 .. 0 17.0 - 5.0 7 139 26.0 24.0 - 2.0 
8 133 41.0 37 .. 0 - 4.0 
9 129 50.0 28.0 -22.0 
10 122 22.0 6.0 -16.0 
11- 119 16.0 25 .. 0 9 .. 0 
12 1-1-8 34.0 2-l.O -13.0 
13 117 37.0 28.0 - 9.0 
14 116 42 .. 0 29.0 -13.0 
15 111 32.0 15.0 -17.0 
16 110 46 .. 0 38.0 - 0.0 
17 109 38.0 24.0 -14.0 
18 100 47.0 41 . 0 - 6.0 
19 99 26 •. 0 11.0 -15.0 
20 96 29.0 15.0 -14.0 
21 95 30.0 29.0 - 1.0 
22 8 6 25.0 20.0 - 5.0 
23 85 36.0 30 .. 0 - 6.0 
24 83 26 .. 0 14 .. 0 -12.0 
25 81 32 .. 0 27 .. 0 - 5.0 
26 71 24.0 13.0 -11 .. 0 
27 66 18.0 5 .. 0 -13 .. 0 
Average 114.4 33 .. 4 24.0 - 9.1 
--------------- --~--------------~--------------
The above data is read in like manner as 
per seventh grade , pupil "number l" has an I.Q. of 
157, made a pre-test score of 34 and a re-test score 
or 26 with:·,a loss of ·0 points; pupil "number 2" is 
read in the same manner. 
Table XIVb. Ninth Grade "Group B" Algebra 
Pupil I . Q. Pre-test Re-test Gain 
1 157 41.0 26.0 -:16.0 
2 138 32 . 0 21.0 -11.0 
3 136 47.0 29.0 -18.0 
4 134 38 . 0 29 .. 0 - 9 .. 0 
5 133 41.0 28.0 -13.0 
6 133 45.0 39.0 - 6.0 
7 129 40.0 31.0 - 9.0 
I 120 45 .. 0 30.0 -15.0 
9 120 40.0 34.0 - 6.0 
10 116 22.,0 21.D - 1.0 
11 112 26.0 19.0 - 7.0 
12 110 29.0 20.0 - 9.0 
13 109 27 . 0 24.0 - 3.0 
14 107 33 . 0 21.0 -12.0 
15 105 31.0 22.0 - 9.0 
16 105 32.0 23.0 - 9.0 
17 104 25.,0 19.0 - 7.0 
18 103 24.0 19.0 - 6.0 
19 100 27 .. 0 21.0 - 6.0 
20 96 17.0 10 .0 - 7.0 
21 90 29.0 20.0 - 9.0 
22 83 18.0 a.,o -10 .0 
23 83 34.0 15.,0 -19.0 
24 82 20.0 7.0 ~13.0 
25 80 35 . 0 36.0 1.0 
26 76 26.0 17.0 - 9.0 
27 59 25.0 11.0 -14.0 
Average 108.1 31 .. 4 22.2 - 9.3 -----------·-------------------------~--------
Table XIVc. Ninth Grade "Group C" Algebra 
Pupil I.Q. P:p,e-test Re-test Gain 
1 157 45.0 39.0 - 6.0 
2 154 48.0 41.0 - 7.0 
. 3-- 151 42.0 33.0 - 9.0 
4 145 42 . 0 33.0 - 9.0 
5 140 43.0 36.0 - 7.0 
6 126 32.0 19.0 -13.0 
7 120 27.0 10 .0 -17.0 
8 120 32.0 21.0 -11.Q 
9 116 48.0 42-."0- - 6.0 
10 116 38.0 23.0 -15.0 
11 113 32.0 19.0 -13.0 
12 107 36.0 19.0 -17.0 
13 104 34.0 24.0 -10.0 
14 104 37.0 34.0 - 3.0 
15 103 40 . 0 34 . 0 - 6.0 
16 103 44.0 23.0 -21.0 
17 101 31.0 26.0 - 6.0 
18 99 36.0 27.0 - 9.0 
19 97 17.0 13.0 - 4.0 
20 89 30.0 17.0 -13.0 
21 87 23.0 9.0 -14.0 
22 85 38.0 21 . 0 -17 .. 0 
23 82 22,r0 10.0 -12.0 
24 79 36.0 21.0 -15.0 
25 68 20.0 5.0 -15 . 0 
26 68 23.0 18.0 - 5.0 
27 67 13 .. 0 2.0 -11.0 
Average 107 .4 34.0 22.8 -10.8 
------------------------------ ------------------------
Table XVa. Ninth Grade "Group A" Biology 
Pupil I.Q. Pre-test Re-test Gain 
1 157 30.,0 4S.0 18.0 
2 138 37.0 47.0 10.0 
3 136 38 .. 0 42.0 14.0 
4 134 37.0 46 .. 0 s.,o 
5 133 35.0 38 .. 0 3.0 
6 133 29.0 39.0 10.0 
7 129 31.0 46.0 15.0 
8 120 19.0 39.0 20.0 
9 120 · 17.0 29.0 12.0 
10 116 32.0 50.0 18.0 
11 112 13.0 37.0 24.0 
12 110 16.0 . 34.0 18 •. 0 
13 109 32.0 41.0 9.0 
14 107 26.0 38.0 13.,0 
15 105 14 .. 0 49.0 36.0 
lo 105 26.0 46.0 20.0 
17 104 7.0 41.0 34 .. 0 
16 103 10.0 37 .0 27.0 
19 100 15.0 33.0 18.0 
20 96 27.0 28.0 1.0 
21 90 11.0 38.0 27.0 
22 83 12.0 28 .. 0 16 .. 0 
23 83 10.0 25.-0 15.0 
24 82 15.0 41.0 26 .. 0 
25 80 15.0 23 .. 0 8.0 
26 76 8.0 35.0 27.,0 
27 59 22.0 46 .. 0 24.0 
Average 108.1 21.4 38.7 17.5 
----------------------------------------------------
Table XVb. Ninth Grade "Group B" Biology 
Pupil I.Q. Pre-test Re-test Gain 
1 157 24 .. 0 37.0 13 .. 0 
2 154 43.0 52.0 9 .. 0 
3 151 30.0 37 .. 0 7 .. 0 
4 145 29~0 43.0 14 .0 
5 140 26.0 29.0 3.0 
6 126 14.,0 40.0 26.0 
7 120 35.0 35.0 o.o 
8 120 10.0 37.0 27.,0 
9 116 8.0 28.0. 20 .. 0 
10 116 21.0 2o.O 4.0 
11 113 28.0 38.0 10 .0 
12 107 27.0 35.0 8.0 
13 104 32 .. 0 43 .. 0 11.0 
14 104 18.0 32.0 14.0 
15 103 37.0 44.0 7.0 
16 103 21.0 31.0 10.0 
17 101 23.0 50.0 27.0 
18 99 32.0 33.0 1.0 
19 97 15.0 30.0 15.0 
20 89 34.0 50.0 16.0 
21 87 16.0 35.0 19 .. 0 
22 85 22.0 36.0 14.0 
23 82 21.0 37 .. 0 16.0 
24 79 15.0 29 .. 0 17.0 
25 68 37.0 36.0 - 1 .0 
26 68 23.0 32 .. 0 9.0 
27 67 14.0 21.0 7.0 
Average 107.4 24.2 36.l 12 .. 0 
-------------------------------------------------.... 
Table XVc. Ninth Grade "Group C11 Biology 
Pupil I.Q. Pre-test Re--test Gain 
1 157 41.0 56.0 18.0 
2 157 31.0 38 .. 0 7.0 
3 149 23.0 44.0 21.0 
4 149 20.0 44.0 24.0 
5 149 22.0 48.0 26.0 
6 146 18.0 26.0 8.0 
7 139 17 .. 0 41.b 24.0 
8 133 13.0 33.0 20 . 0 
9 129 22.0 41.0 19.0 
10 122 20.0 42.0 22.0 
11 119 25.0 43.0 18.0 
12 118 22 . 0 35. 0 13.0 
13 117 27.0 38.0 11.0 
14 116 30.0 37.0 7.0 
15 111 28.0 36.0 8.0 
16 110 25~0 37.0 12.0 
17 109 23; 0 38.0 15.0 
18 100 30.0 22.0 - 8.0 
19 99 17.0 24. 0 7.0 
20 96 20.0 24.0 4.0 
21 95 23.0 37.0 14.0 
22 86 7.0 29.0 22.0 
23 8 5 15.0 28 . 0 13.0 
24 83 17.0 34.0 17.0 
25 81 14 .. 0 30.0 16.0 
26 71 15.0 26.0 11.0 
27 66 28.0 47.0 19 .0 
Average 114.4 22.0 35.8 14.2 ------------------------~-- --------------
Table XVIa. Ninth Grade "Group A" English 
Pupil I.Q. Pre-test Re-test Gain 
1 157 94.0 111.0 17.0 
2 154 96 .. 0 111.0 15.,0 
3 151 81.0 97.0 16 .. 0 
4 145 89.0 119.0 30.0 
5 140 96.0 124.0 26.0 
6 126 70 . 0 107.0 -07 .. o 
7 120 84 .0 100.0 16.0 
8 120 89:.o 97.0 8.0 
9 116 90.0 101.0 11.0 
10 116 8-0.0 95.0 12.0 
11 113 85.0 93.0 8.0 
12 107 77.0 90.0 . 13.0 
13 104 83.0 75.0 8.0 
14 104 93 . 0 84.0 - 9.0 
15 103 65.0 86 .. 0 21.0 
16 103 90.0 82.0 - e.o 
17 101 68.0 76.0 8.0 
18 99 73.0 81.0 8 .. 0 
19 97 74.0 88.0 14.0 
20 89 75 .. 0 88.0 13.0 
21 87 75.0 73.0 - 2.0 
22 85 85.0 73.0 -12.0 
23 82 75.0 87.0 12.0 
24 7 9 86 .. 0 lOili.O 16.0 
25 68 60 . 0 83.0 23.0 
26 68 81.0 94.0 13.0 
27 67 70.0 74.0 4 . 0 
A:verage 107. 4 80.6 88.5 11 .. 6 
----------------------------------------------------
Table XVIb. Ninth Grade "Group B" English 
Pupil I _.Q. Pre-test Re-test Gain 
1 157 92.0 111.0 19 .. 0 
2 157 95.0 119.0 24 .0 
3 149 113.0 135.0 22.0 
4 149 80.0 87.0 7.0 
5 149 120.0 133 •. 0 13.0 
6 146 80.0 ·103.0 22 .. 0 
7 139 95.0 109.0 14.0 
8 133 95.0 113.0 18.0 
9 128 91.0 92.0 1.0 
10 122 82.0 - a5.o 3.0 
11 119 86.0 115.0 29.0 
12 118 74.0 85 . 0 11.0 
13 117 108.0 104.0 - 4.0 
14 116 91 .0 110.0 19.0 
15 111 99.0 105.0 6.,0 
16 110 73.0 95.0 22 .. 0 
17 109 91.0 98.0 7 . 0 
18 100 75.0 81.0 6 . 0 
19 99 91 .. 0 77.0 -14.0 
20 96 82.0 95.0 13.0 
21 95 69.0 90.0 21.0 
22 86 83.0 79.,0 - 3.0 
23 85 84.0 94.0 10 . 0 
24 83 63.0 73.0 10 .. 0 
25 81 88.0 93 •. 0 5 .. 0 
26 71 80.0 96.0 16.0 
27 66 85.0 96.0 11.0 
Average 114.4 87 . 6 99.0 11.4 -----------------------
Table XVIc. Ninth Grade "Group en English 
Pupil I.Q. Pre-test Re-tes t Gain 
1 157 90.0 92.0 2.0 
2 138 82.0 98.0 16 .. 0 
3 136 106.0 112.0 6.0 
4 134 89.0 112.0 23.0 
5 133 90.0 102.0 12.0 
6 133 87.0 115.0 28.0 
7 129 87.0 . 105.0 18.0 
8 120 84. 0 100.0 16.0 
9 120 79.0 95.0 16 . 0 
10 116 86.0 96.0 10.0 
11 112 87.6 96.0 9.0 
12 110 77.0 94.0 17.0 
13 109 75.0 86 . 0 11.0 
14 107 76.0 87 . 0 11.0 
15 105 66.0 85 . 0 19.0 
16 105 89.0 98.0 9.·o 
17 104 84.0 88.0 4 •. o 
18 103 69.0 75.0 5.0 
19 10·0 7 9,.0 72.0 - 7.0 
20 96 8 4 .0 99.0 15 . 0 
21 90 85.0 86.0 . 1 .. 0 
22 83 83.0 88.0 5.0 
23 83 86.0 91.0 5 .. 0 
24 82 83.0 84.0 1 . 0 
25 80 73.0 85.0 12.0 
26 76 72.0 81.0 9.0 
27 59 85.0 77.0 - 6.0 
Average 108. l 82.7 92.5 9.8 
---------------------------------------------------
r:' 
In Table XVII is presented the average pre-
test achievement score of three ninth grade groups 
in algebra, biology and English, while Table XVIII 
presents the average re-test achievement scores. 
Table XVII. Ninth Grade Pre-test Achievement 
Score Averages 
Group Algebra Biology English 
"A" 33.4 21.4 80 .6 
"B" 31.4 · 24.2 87.6 "C" 34*0 22.0 82.7 
Average 32.9 22.5 83.6 
Table XVIII. Ninth Grade Re-test Achievement 
Score Averages 
Group Algebra Biology English 
tt A_'!_ _ --- 24.0 38.7 88 .. 5 
"B" 22 .. 2 36.1 99~0 
"C" 22.8 35.8 92 .. 0 
Average 23.0 36.9 93.3 
---------------·---------------------·-----------------
In order to determine the amount of losses 
or gains in achievement between the begtnning of the 
experiment and its close one needs but find the differ-
ence of the re-test achievement score and th~ pre-test 
score respectively for each subject and each group 
which is presented in Table XIX which follows. 
Table XIX. Summary by Subjects of Group Gains 
Group Algebra Biology English 
"A" - 9.4 17.3 7.9 
"B" - 9.2 11.9 11.,4 "C" -11.2 13.8 9.8 
Average - 9.9 14.3 9.7 --------------------------~--------------------------
To reduce the gains or losses in Table 
XIX to a percentage basis, group "A" in alge~ra made 
a negative gain of 9 . 4 which is a percentage loss of 
28.1 per cent, group "B" a loss of 9.2 points which 
is a percentage loss of 29.3 per cent, and group "C" 
a loss of 11.2 points whic_h is a percentage loss of 
33 per cent. In biology group "A" made a gain o.f 17 .3 
points which is a percentage gain o.f 80.8 per cent, 
group "B" 11.9 points which Js a percentage gain of 
49.2 per cent and group "C" 13.8 points which is a 
percentage gain of 62.8 per cent. In English, group 
"A" made a gain o.f 7.9 points which is a percentage 
gain of 9.8 per cent, group "B" 11.4 points which is 
a percentage gain of 13.0 per cent and group "C" 9.8 
points which is a percentage gain of 11.9 per cent. 
In general, one favored the textbook, one favored 
the workoook and the three groups in one subject showed 




SENIOR HIGH SCHOOL ACHIEVEMENT 
In the Senior High School the same plan 
of set-up in each grade and the general plan of pro-
cedure f or carrying forward the study was the same 
as in the Junior ~Iigh School tvi th the exce·. tion of 
the rot;ating scheme previously referred to in Cha ter 
II . Length of periods , instructional f actors , teachers 
and durat i on of study were uniformly the same as used 
in the Junior High School. 
I n the Senior High School Div sion the 
foll owing sub j ects were used in the tenth grade , 
"geometry and English;" in the eleventh grade, ' Eng ish; " 
and in the t welfth grade , "United States History .. " 
Tenth Grade 
In the tenth grade 90 students were selected 
and divided into three groups. Group "A","B" , and "C" 
with an equal number of pupils in each and equated 
in such a way that each group had an approximately 
eq al average I.Q. 
The foll owing tables presents the number 
of students, the I.Q., the pre- test achievement score, 
the re- test achievement score, the gain, the group 
average I.Q., the group average pre-test achievement 
score , the group re- test achievement score , and the 
group average gain. 
Table XXa . Tent h Grade "Group A" En ish 
Pupil I.Q. Pre-test Re-test an 
1 140 115.0 120. 
136 120 . 128. 
3 133 8 . 93 .. 
4 131 123 . 13 . 
5 13 126.0 112 .. 
128 119 .. 120 . 1. 
7 126 115.0 124. 9 .. 
126 90 . 0 105 ,., 15 . 0 
9 122 99 . 0 104 .. 5 . 0 
10 121 112 . 0 114,.,0 2 . 0 
11 120 110 . 0 ·103 .. 0 - 7 .. 0 
12 118 88 . 94 . 9.0 
13 16 99 . 0 104. 0 . 0 
14 115 84 . 77.0 - 7.0 
15 110 112 .. 0 123. 11 . 
16 1 07 82 . 0 88.0 6.0 
17 106 90 .. 0 90 . 0 o.o 
18 104 97 . 0 90 . - 7.0 
19 1 103 . 104. 1 . 
20 97 88. 110 . 0 22 . 0 
21 96 92 . 0 100. 8 . 0 
22 93 101. 102 . 0 1 . 0 
23 92 96.0 95. 0 - 1 ... 
24 89 84 . 98 . 14.0 
2 5 86 80 . 0 81.0 1 . 0 
26 84 93 •. 0 97 .. 0 4 . 0 
27 82 87 .. 0 84. - 3.0 
28 80 85.0 75 . -io.o 
29 78 80.0 87 . 0 7. 0 
3 76 78 . 0 98 . 0 10.0 
Average 108 97 .7 102. 4 ~3 
----------------------------------------------------
Table XXB. Tenth Grade "Group B11 Eng ish 
Pupil I.Q. Pre-test Re-test Gain 
1 153 127.0 127 .. 0 o.o 
2 136 103.0 111.0 8.0 
3 135 93. 99.0 6.0 
4 123 102.0 98.0 - 4.0 
5 122 92.0 122 .. 0 30.0 
6 122 92 .. 0 88.0 - 4.0 
7 121 96 .. 0 104.0 8.0 
8 120 95.0 107.0 12.0 
9 117 97.0 100 .0 3.0 
10 109 103.0 · - 108.0 5.0 
11 108 86.0 86.0 o.o 
12 108 108.0 112.0 4.0 
13 106 94.0 100.0 6.0 
14 104 70.0 96.0 26.0 
15 103 94.0 100.0 6.0 
16 101 102.0 109.0 7.0 
17 100 104.0 110.0 6.0 
18 99 83 .. 88. 5.0 
19 98 85.0 99.0 14.0 
20 97 56.0 50.0 - 6.0 
21 95 88.0 93.0 5.0 
22 95 90.0 96.0 6.0 
23 94 76.0 93.0 17.0 
24 90 85. 87.0 2.0 
25 84 77. 0 77.0 0.0 
26 81 88.0 106.0 18.0 
27 78 85.0 89.0 4.0 
28 77 79.0 83.0 4.0 
29 76 74.0 70.,0 - 4.0 
30 71 76.0 80.0 4.0 
Average 104.1 90.6 96.4 . 3 
-----------------------------------------------
Table XXc. Tenth Grade 'Group C" English 
Pupil I.Q. Pre-test Re-test Gain 
1 135 88.0 98.0 10.0 
2 135 93.0 102.0 9.0 
3 132 102.0 112.0 10.0 
4 131 96.0 102.0 6.0 
5 131 127.0 136.0 9.0 
6 126 90.0 97 . 0 7 . 0 
7 125 98.0 102.0 4 . 0 
8 125 81.0 86.0 5.0 
9 123 107.0 118.0 11 .0 
10 120 112.0 ·11-7.0 5.0 
11 117 109.0 123.0 14.0 
·12 114 107.0 110.0 3.0 
13 113 85.0 87.0 2.0 
14 111 103.0 112.0 9.0 
15 111 97.0 112 . 0 15.0 
16 106 82.0 100 . 0 12.0 
17 105 100.0 103.0 3.0 
18 104 101.0 114.0 13 .0 
.19 100 98.0 107.0 9.0 
20 99 80.0 93.0 13.0 
21 98 78.0 69.0 - 9.0 
22 98 95.0 110.0 15.0 
23 93 87. 0 86.0 - 1 .0 
24 93 92.0 91.0 - 1.0 
25 90 84.0 93.0 9.0 
26 88 95.0 84.0 -11.0 
. 27 85 81.0 101.0 20.0 
28 83 75.0 72.0 - 3 .. 0 
29 81 83.0 83.0 o.o 
30 80 78.0 83.0 5.0 
Average 108.4 93.1 100.1 7.0 
-----· ----------------- --------~- -------------
Table XXIa. Tenth Grade "Group A" Geometry 
Pupil I.Q. Pre-test Re-test Gain 
1 141 40.0 46.0 6.0 
2 135 38.0 35.0 - 3.0 
3 134 31.0 47.0 16.0 
4 133 41.0 41.0 o.o 
5 132 36.0 41.0 5.0 
6 131 37.0 43.0 6.0 
7 130 40.0 41.0 1.0 
8 128 34.0 37.0 3.-0 
9 126 38.0 43.0 5.0 
10 125 36.0 37.0 1 . 0 
11 120 33.0 38.0 5.0 
12 114 28.0 38.0 10.0 
13 . 112 32.0 31.0 - 1.0 
14 112 28.0 29.0 1.0 
15 111 40.0 40.0 o.o 
16 111 34.0 46.0 12 . 0 
17 107 21.0 29.0 8.0 
18 105 34.0 32.0 - 2.0 
19 103 32.0 32.0 o.o 
20 100 29 .0 35 .. 0 6.0 
21 100 28.0 40.0 12.0 
22 97 27.0 36 •. 0 9.0 
23 97 27.0 21.0 - 6.0 
24 97 28.0 20 . 0 - 8.0 
25 92 35.0 31.0 - 4.0 
26 90 29.0 26.0 - 3 •. 0 
27 90 32.0 37.0 5.0 
28 83 22.0 24.0 · 2.0 
29 78 21.0 19.0 2.0 
30 77 19.0 17.0 - 2.0 
Average 110.4 31.7 34.0 2.3 
--- --------------------- ------------------- -
·a.le XXI l:r .. Tenth Grad , n Geome try 
Pu il I.Q . Pre- es e-test ain 
1 149 43.,0 46 . 3. 
2 145 38 .. 41 .. 3. 
3 14 37. 44 . 0 7. 0 
4 132 38 . 42 . 4 .. 
127 36 .. 41.. 5 . 
6 1 7 39 . 7. 
7 126 3 ., 4 .. 
126 3 . o.o 
9 122 33 . 4. 
1 0 118 23 . 8 . 
11 11 28,. -28 .. . 
1 11 2 . 4 . 1 .o 
13 110 21 •. 0 24 ., 3 .. 0 
1 4 109 33 .. 34 .. 1. 
1 5 10 27 . 34 •. 0 7 .. 
16 108 29 . 35. .o 
17 107 30 . 39. 9;o,O 
18 104 38 . 42 •. 4 .. 
19 1 4 31. 3 . 3 .. 0 
20 103 33. 35.0 2 .. 
21 l .o 32 . 0 4.0 
22 101 29 .. 34 . 5.0 
23 100 34. 41. 7.0 
24 95 20 .• 24., 4. 
5 92 36 . 25. - lL 
26 86 18 . 0 12 . - 6 . 0 
27 8 5 11 . 0 14.0 3.0 
28 84 35 .. 40 . 5.0 
29 82 31. 38 . 0 7. 0 
30 76 25.0 29 . 0 4 . 0 
Average 1 9 . 8 3 . 8 34.5 3 .. 7 
-------------------
Table XX:Ic . Tenth Grade "Group en Geometry 
Pupil I.Q. Pre-test Re-test Gain 
1 143 38.0 47 . 0 9 . 0 
2 137 42 . 0 43.0 1.0 
3 132 34.0 30.0 - 4 . 0 
4 132 32 .0 32.0 o.o 
5 130 40.0 45.0 5.0 
6 130 36.0 43.0 7.0 
7 128 40 . 0 47.0 7.0 
8 127 36.0 46.0 10 . 0 
9 127 35.0· 44 . 0 9.0 
10 124 30.0 -44 . 0 14 . 0 
11 122 35 . 0 42 . 0 7.0 
12 120 34 . 0 43.0 9 . 0 
13 119 37.0 40 . 0 3.0 
14 119 37.0 44.0 7.0 
15 118 43.0 46 . 0 3.0 
16 110 42.0 46.0 4.0 
17 105 22 . 0 38.0 16.0 
18 .102 34.0 44.0 10 . 0 
19 100 28.0 46.0 18.0 
20 98 37 . 0 40 . 0 3.0 
21 97 25 .0 45.0 20.0 
22 95 22.0 24.0 2 . 0 
23 95 30 . 0 19 .. 0 -11.0 
24 93 36.0 28.0 - 8.0 
25 92 33.0 40 .. 0 7.0 
26 90 32 .. 0 47.0 15.0 
27 90 29.0 39 . 0 10.0 
28 84 15 . 0 25.0 10.0 
29 83 22 . 0 20.0 - 2 . 0 
30 80 20.0 21.,0 1.0 
Average 110.8 32.5 38 . 8 6.3 --------------------------------------------------
The remaining portion of this chapter 
presents in concise form the gains and losses in each 
of the groups in the Senior High School. In Table 
XXII is presented the average pre-test achievement 
score of the three tenth grade groups in geometry 
and English, . and Table XXIII presents the average 
achievement re-test score of these groups . 
Table XXII. Tenth Grade Pre-test Achievement 
Averages 
Group Geometry English 
"A" 31.7 97.7 
"B" 30.8 90.6 "C" 32.5 93.l 
Average 31.7 93.8 -------------------------------------------~-----
Table XXIII. Tenth Grade Re-test Achievement 
Averages 
Group 













In order to determine losses and gains 
in achievement one needs only to find th~ difference 
between the re-test achievement score and the pre-
test score respectively for each subject and each 
group. These data are presented in Table XXIV. 
Table XXIV .. Summary by Subjects of Group Gain 
Groups Geometry English 
"A" 2.3 4 .. 3 "B" 3.7 5.8 
ncn 6.3 7.0 
Average . 4 .. 1 5.7 
----------------------------------------------------
Reducing gains and losses in Table XXIV 
to a percentage basis, group "A" in geometry gained 
2.3 points which is a percentage gain of 7.2 per cent, 
group "B" 3.7 points which is a percentage gain of 
12 per cent , and group "C" 6.3 points which is a 
percentage gain of 19.4 per cent. Group "A" in English 
gained 4.3 points which is a percentage gain of 4.4 
per cent, group "B" 5.8 points which is a percentage 
gain of 6.4 per cent and group "C" 7.0 which is a 
percentage gain of 7.5 per cent. 
Respecting these data in reference to the 
tenth grade, these generalizations and conclusions 
are warranted: (a) in English group "C" made a larger 
gain in achievement than either group "A" or "B", 
and group "B" made a larger gain than group ''A", but 
group "B" did make as large a gain as group "A" in 
achievement; (b) in geometry group 11C11 using the work-
book only made a larger positive gain in achievement 
than group "A" which used only the textbook, while 
group "B" using both made a greater gain than "A" 
yet this gain was iess than the gain in group "C"; 
(c) in general the gain in achievement in geometry and 
English favors the use of the workbook . 
Eleventh Grade 
Ninety-three students were selected in 
eleventh grade English as follows: group "A" with 
31 students with a group· average I.Q. of 110.5, 
group "Bn with 31 students with a group average I.Q. 
of 111 .. 9, and group "C" 31 students wit~ a group average 
I.Q. of 111 .. 6 .. 
The following tables presents the number 
of students, the I.Q., the pre-test achievement 
score, the re-test achievement score, the gain, the 
group average I.Q., the average of group pre-test 
achievement score, the average of group re-test ach-
ievement score, and the average group gain. 
Table XX:Va. Eleventh Grade "Group A" English 
Pupil I.Q. Pre-test Re-test Gain 
1 143 81.0 81.0 o.o 
2 140 108.0 109.0 1.0 
3 137 79.0 74.0 - 5.0 
4 137 61 .. 0 69 .. 0 8.0 
5 135 115.0 125.0 10.0 
6 131 67.0 63.0 - 4.0 
7 128 73.0 72.0 - 1.0 
8 127 73.0 76.0 3.0 
9 127 92.0 100 .. 0 8.0 
10 125 90.0 87.0 - 3.0 
11 120 73.0 74.0 1.0 
12 118 67.0 73.0 6.0 
13 116 84.0 69.0 -15.0 
14 116 65.0 66.0 1.0 
15 109 70.0 80.0 10.0 
16 108 60.0 62.0 2.0 
17 107 56.0 51.0 - 5.0 
18 107 73.0 63.0 -10.0 
19 107 42.0 52.0 10.0 
20 105 97.0 97.0 o.o 
21 104 60 .0 63.0 o.o 
22 103 40 .0 42 . 0 2.0 
23 102 60.0 85.0 25.0 
24 101 52.0 66.0 14.0 
25 97 62.0 60.0 - 2.0 
26 89 39.0 39.0 o.o 
27 83 40.0 44 .. 0 4.0 
28 81 71.0 62.0 - 9 .. 0 
29 80 66.0 68.0 2.0 
30 79 43.0 36.0 - 7 .. 0 
31 64 55.0 55.0 0 .. 0 
Average 110.5 68.3 69.8 1 •. 5 
-·----------------- --------------------------------.... -
Table XXVb. Eleventh Grade "Group B" English 
Pupil I.Q. Pre-test Re-test Gain 
1 145 107.0 98.0 - 9.0 
2 136 74.0 80.0 6 .. 0 
3 135 91.0 102.0 11.0 
4 133 104.0 104.0 o.o 
5 130 84.0 80.0 - 4 . 0 
6 129 65.0 68.0 3.0 
7 128 37.0· 62.0 25 .. 0 
8 127 50 .. 0 · 5_1.0 1.0 
9 127 100.0 104.0 4.0 
10 121 46.0 44.0 - 2.0 
11 116 47.0 47.0 o.o 
12 116 62.0 63.0 1.0 
13 116 86 .. 0 67.0 -19 .. 0 
14 116 26.0 40.0 14.0 
15 115 36.0 40.0 4.0 
16 114 56.0 56~0 o.o 
17 112 44.0 46.0 2.0 
18 109 56.0 59.0 3.0 
19 109 52.0 57.0 5.0 
20 108 63 . 0 65.o 2.0 
21 107 73.0 79.0 6.0 
22 104 53.0 73.0 20.0 
23 104 . 48.0 56.0 8.0 
24 102 53.0 54.0 1.0 
25 97 38.0 36.0 - 2.0 
26 96 27.0 27.0 o .o 
27 94 33.0 34.0 1 . 0 
28 92 58.,0 56.0 - 2.0 
29 92 65.0 69.0 4.0 
30 88 72.0 70.0 2.0 
31 74 . 27.0 30.0 3.0 
Average 111.9 59.1 61.8 2.7 
---- ----------------------------------------
Table XXVc. Eleventh Grade "Group cu English 
Pupil I.Q. Pre-test Re-test Gain 
1 144 116.0 122.0 6.0 
2 136 70.0 75.0 5.0 
3 134 76.0 95.0 19.0 
4 132 96.0 98.0 2.0 
5 132 89. 0 98.0 9.0 
6 128 85.0 78.0 - 7.0 
7 124 98.0 105 .0 7.0 
8 120 72.0 78.0 6.0 
9 118 84.0 91 •. 0 . 7.0 
10 116 75.0 80.0 5.0 
11 115 93.0 99.0 6.0 
12 113 70.0 77.0 7 .• 0 
13 112 66.0 77.0 11.0 
14 111 72.0 72.0 o.o 
15 111. 84 . 0 96.0 12.0 
16 111 94.0 102.0 8.0 
17 110 52.0 58.0 6.0 
18 109 47.0 37.0 -10.0 
19 108 57.0 70.0 · 13.0 
20 107 54 . 0 56.0 2 . 0 
21 107 57.0 52.0 - 5.0 
22 102 63 . 0 67 . 0 4 . 0 
23 101 55.0 58.0 3.0 
24 101 59 . 0 63.0 4.0 
25 100 75.0 79.0 4 . 0 
26 99 62.0 70 .0 8 . 0 
27 98 57.0 57.0 o.o 
28 96 45.d 51.0 6.0 
29 95 49.0 48.0 - 1.0 
30 93 47.0 42.0 - 5.0 
31 78 46.0 49.0 3.0 
Average 111.6 69.8 74.2 4 . 4 -------------------------- - ----- --------------
Table XXVI and XXVII presents the average 
pre-test and the average re-test achi evement scores 
respectively f or English .. 
Table XXVI is read beginning in the upper 
left , group "A" made a pre-test score in English 
of 68 . 9, and a re-test score of 69.8. Group "B" is 
read in the same manner . 








59 . 1 
69 . 8 
65 . 9 
Re-test 
69 . 8 
61.8 
74 .. 2 
68 . 6 
------------- ---------------------------------
In order to determine the losses or gains 
in achievement one needs only to find the difference 
between the re-test achievement score and the pre-test 
score respectively for each subject and each group 
which is presented in Table XXVII. 
Table XXVII. Summary by Subject of Group Gains 
Group English 
"A" 1.5 
"B" 2 .7 
"C" 4 . 4 
Averages 2.9 
--------------------------------------------
To reduce the gains or losses in Table XXVII 
to a percentage basis , group "A" in English gained 
1.5 poi nts whi ch i s a percentage gain of 2 . 2 per cent , 
group "B" 2.7 points which is a percentage gain of 4.5 
per cent and group "C" 4.4 points which is a percentage 
gain of 6.3 per cent. 
In general, group ncn using only the work-
book made a greater gain in achievement than either 
group nBn or "A", and group "B" using textbook and 
workbook made a greater gain than group "A 11 using 
the textbook alone . 
Twelfth Grade 
At t he beginning of the study 93 students 
were selected in the twelfth grade in United States 
History. The grade was divided as follows: group 
"A", 31 students with a group average I.Q. of 117, 
group "B" with 31 students with a group average I.Q. 
of 118.4, and group ncn 31 students with a group 
average I.Q. of 120.3 . 
The following three tables presents the 
number of students, the I.Q., the pre-tes t achievement 
score , the re-test achievement score , the gain, the 
group average I.Q. , the group average pre-test ach-
i evement score , the group average re-test achievement 
score and the group average gain. 
Table XXVIIIa. Twelfth Grade "Group A" United 
States History 
Pupil I.Q. Pre-tes t Re-test Gain 
1 150 81.0 71.0 -10.,0 
2 144 84 . 0 94.0 10 .. 0 
3 140 69 .. 0 68.0 - 1.0 
4 140 43.0 54.0 11 . 0 
5 139 48 . 0 65.0 17 . 0 
6 136 76 .. 0 83 . 0 7.0 
7 135 48 .. 0 62 . 0 14.0 
8 135 65.0 69 . 0 4 . 0 
9 132 44.0 57.0 13 .. 0 
10 130 53 .. 0 69 . 0 16 . 0 
11 129 63 . 0 57 .. 0 - 6 . 0 
12 124 50 . 0 72.0 22 .. 0 
13 123 59.0 80 . 0 21 . 0 
14 118 50.0 61.0 11.0 
15 116 47.0 47 . 0 o.o 
16 115 57 .. 0 71.0 ~14~0 
17 114 62 . 0 65.0 3.0 
18 114 48.0 51.0 3.0 
19 108 40 . 0 38.0 - 2 . 0 
20 107 52.0 57 . 0 5.0 
21 106 37.0 51.0 14. 0 
22 103 47 . 0 48.0 1 .. 0 
23 101 50.0 50.0 0 .. 0 
24 100 83 . 0 87 . 0 4.0 
25 100 80.0 82.0 2 . 0 
26 99 42 . 0 45 . 0 3.0 
27 97 45 . 0 34.0 -11.0 
28 97 57 •. 0 61.0 4.0 
29 95 59.0 70.0 11.0 
30 92 44.0 42.0 - 2.0 
31 85 52.0 56.0 4.0 
Average 117 . 0 56.0 61.8 5.8 
-- -- - -----------------------------------------
Table XXVIIIb. Twelfth Grade "Group B" United 
States History 
Pupil I.Q. Pre-test Re-test Gain 
I 158 74 .. 0 71.0 - 3.0 
2 152 84.0 88.0 4.0 
3 146 38.0 64.0 26.0 
4 140 55 . 0 66.0 11.0 
5 140 59 . 0 71.0 12.0 
6 133 51.0 55.0 4.0 
7 132 57 . 0 - 54.0 - 3.0 
8 132 53.0 45.0 - 8.0 
9 129 57.0 57.0 o.o 
10 127 41.0 78.0 37 .. 0 
11 127 63.0 58.0 - 5.0 
12 125 49.0 55.0 6.0 
13 124 65.0 61.0 - 4.0 
14 122 57.0 52.0 - 5.0 
15 122 66.0 62.0 - 4.0 
16 121 67.0 69.0 2.0 
17 121 56.0 64.0 8.0 
18 120 46.0 56.0 10 .0 
19 116 5 .o 53.0 - 6 •. o 
20 113 39.0 46~0 7.0 
21 111 50.0 62.0 12.0 
22 109 52.0 43.0 - 9.0 
23 108 58.0 59.0 1.0 
24 108 51.0 59.0 8.0 
25 108 42.0 57.0 15.0 
26 106 · 50.0 45.0 - 5.0 
27 104 42.0 45.0 3.0 
28 98 39.0 46. 0 7.0 
29 97 48.0 46.0 - 2.0 
30 86 64.0 62.0 - 2.0 
31 83 44.0 54.0 10 .0 
Average 120.3 55.0 58.2 4-1 
-------------------------------------------------
Table XXVIIIc. Twelfth Grade "Group en United 
States History 
Pupil I.Q. Pre-test Re-test Gain 
1 150 56 .. 0 77 .. 0 11 .0 
2 143 56.0 69.0 13.0 
3 141 59.0 61.0 2.0 
4 138 74.0 80.0 6 .. 0 
5 136 73.O 78.0 5.0 
6 135 63.0 65.0 2.0 
7 134 63 .. 0 75.0 12.0 
8 134 62.0 78.0 16.0 
9 128 48.0 67.0 19.0 
10 127 59.0 72.0 13.0 
11 127 62.,0 71.0 9.0 
12 126 78.0 80.0 2.0 
13 122 65.0 72.0 7.0 
14 122 52. 0 71.0 19 . 0 
15 -120 57 .. 0 60.0 3.0 
16 119 57 . 0 63.0 6.0 
17 118 56.0 63.0 7.0 
18 117 52.0 60._0 8 .0 
19 113 60 .0 66.0 6 .. 0 
20 111 42 . 0 60 .0 18 . 0 
21 110 44 . 0 66. 0 22 .0 
22 109 53.0 68.0 15.o 
23 107 55.0 57.0 2 . 0 
24 107 39.0 48 . 0 9 .0 
25 107 42 . 0 37.0 - 6.0 
26 105 74.0 89 . 0 15 . {l' 
27 101 44 . 0 46 . 0 2.0 
28 98 53.0 64 .. 0 11 . 0 
29 92 62.0 75.0 13 . 0 
30 88 46.0 54 . 0 8 . 0 
31 85 43 . 0 62 . 0 19 . 0 
Average 118.4 57 . 2 66 .. 2 9 ... 0 
---------------------------- -------------------------
Tables XXIX and XXX presents the average 
pre-test achievement score of the three twelfth grade 
groups in United States History and the re-test 
achievement scores, respectively . 
Table XXIX. Twelfth Grade Pre-test and Re-test 
Achievement Averages 
Group Pre-test e-test 
"A" 56 .. 0 61.8 
B" 55.0 58.2 
"C" 57.2 66.2 
Average 56.l 62.1 
------------------ ---------------------------
In order to determine the losses or gains 
in achievement one needs on~y to find the difference 
between the re-test achievement score and the pre-
test score respectively for the subject and each group 
which is presented in Table XXX. 
Table XXX. Summary by Sub j ect of Group Gains 
Groups United States is ory 
"A' 5.8 
"B" 4 . 1 nc" 9 . 0 
Averages 6 . 3 
To reduce the gains or losses i Ta e 
XXX to a percenta ge as is , group "A" in United St ates 
Hi s ory gcined 5.8 points which is a percentage gain 
of 0 .3 per cen t , group "B" 4 . 1 oints which is a 
percentage gai n of 13.2 per cen t and group "C" 9.0 
points which i s a percenta ·e gain of 15.7 er cent 
I n conclusion, g oup 11 C" using only the 
workbook made a gain over and above eit er gr oup "A" 
us i ng on y the textbook or group "B" u sing the text ook 
and wor book. Grou "A" made a greater ga in than 
did group "B". 
CHAPTER IV 
GENERAL CONCLUSIONS AND RECOMMENDATIONS 
I n this , the closing chapter the writer 
·presents his conclusions to the prob1e of the thes i s 
stated in the introd ction. · ·The -. enera izations 
be in the immedi ate paragra h but first it is t o 
be re embered that _gr oup "A" in whatever grade and 
i n whatever subj ec t throughout the study used the 
textbook only, that group "B" used the textbook and 
workbook and groug "C" t he workbook • 
The Junior !!!gh Schoo .iects . I n 
seventh grade arithmet~c grou 'A' made less im ro ement 
than either group "B" or ''C". That is, group 'A11 
us i ng the textbo k made the smalles t ain while gro s 
"n and nc n made a proxi mately e1ua larger ga i ns. 
n g ish roups "A" and "C" out istanc grou "" 
n ache ement. n geogra hy grou "A" did much 
better than either gro p " " or ncn. In the eight 
grade in civics group 'C" made greater i m rovement 
than did e_ther "A" or "B". n En lish in this grade 
roup "B" ained more than grou ' A" or "C'~ and i n 
nited States History grou "C" made &rger gains 
than grou "A" or '" · I n the ni nth grade in the 
sub "ect of algebra grou "" made a ne a tive gain . 
In biology in this same grade group "A" made a greater 
gain in achievemen than grou " • -11 - or "C" and i n 
Eng ish group "B" achieved more than either of the 
other two gro ps. 
Senior ru.gh Schoo In genera, 
the senior hig schoo cone usion i s this , grou 
"C" made a greater achievement in grades ten , eleven 
and twelve and in the sub ·ects of tenth grade geometry 
and English , eleventh r ade Engl_sh and in twe fth 
grade nited Sta tes History than id groups ' A" an 
Furthermore , when one brings all of the 
-groul)s in each of the grades concurrent y into the 
picture the writer c ncludes fr om t e data: (a i n 
seven of the su j ects , the ga i ns i n achi evement in 
fl II 
the groups using the workbook were greater than the 
gains in the groups using the textbook or the groups 
using the workbook and textbook, (b) in three of the 
subjec s, the increase in achievement f avored the 
group using the workbook and textbook, (c) in two 
of the subjects, the increase in achievement favored 
the group using the textbook, and (d on one subject 
the increase was uniform and did not favor any one 
of the three groups . 
I n treating the results of this investigation 
statistically, the .difference in the obtained mean 
of the gain of .each group was divided by the standard 
deviation of the difference in the obtained means.
6 
Statistically speaking the quotient thus obtained 
indicates whether or not there is any significant 
differences in the ability of the three groups, as 
f ar as the given tests used are concerned. This 
quotient to be significant must be three or more 
t imes greater before the difference in the two groups 
is sai d to be s ignificant.
7 
6. Gar~ett , Henry E., Statistics in Psychology 
Education. Longrnans , Green and Co . New York . pp . 145-146
 
7. I bi d . pp • . 133 
Table XXXIa. Critical Ratios -in Junior High 
School Subjects 
Stand- Chances 
Groups Differ- ard Crit- in 10,000 
Subject & Grade com- ences error ical that true 
pared between of dif- ratios differ-
means ference ence is 
between greater 
means than zero 
1 2 3 4 5 6 
1. Mathematics 7 B-A 1.51 .870 1.310 9049 
C-A 2.21 .764 1.770 9616 
C-B .7.0 -903 .590 7224 
2. English 7 A-B .78 .474 1.030 8485 
C-A .63 .600 .740 7704 
C-B 1.41 .705 1.520 9357 
3. Geography 7 A-B 8.00 2.880 2.010 9778 
C-A -10.08 2.760 2.240 9875 
C-B - 2.08 3 .450 . 450 6737 
4. Civics 8 B-A 2.39 . 945 1.750 9599 
C-A 2.93 . 980 1.950 9744 
C-B .54 1.170 .350 6368 
5. English 8 B-A 1.54 1.510 .781 7823 
C-A .46 1.270 .216 5871 
C- B - 1.08 1.570 .551 7088 
6. U.S. His- B-A 4.70 1.410 1.930 9723 
t ory 8 C-A 3.93 2.000 1.630 9484 
C-B - .77 1.940 . 270 6064 
7 . *Algebra 9 B-A - .37 1.260 .240 5948 
C-A .82 .880 .535 8106 
C-B 1.19 .860 .970 8340 
8. Biology 9 B-A - 5.11 1 . 680 2.310 9896 
C-A - 2.82 1.400 1.340 9099 
C-B 2.29 1.290 1 . 200 8849 
9. English 9 B-A - .08 2.640 .030 5120 
C-A - 1.56 2.520 .620 7324 
C-B - 1.48 2.320 .630 7357 
-----------=a- --------- ----------
*The groups in Algebra did not make positive gains although 
the data f or each group was handled in the same manner a s 
in each of the other groups. 
' 
Table XXXIb • . Cr i t i cal Ratios in Senior Hi gh 
School Subj ects 
Stand- Chances 
Groups Dif f er~ ar d Crit- i n 1 , 000 
Sub j ect & Grade com- ences error i cal that true 
pared · between .of dif .... ratios diff er-
means n f erence ence is 
between greater 
means than zero 
1 2 3 4 5 6 
1. nglish 10 ~A .• 94 1 .750 . 540 7054 
C- A 2 . 67 l . 840 1..450 9265 
c-· 1 .. 7,3 1 .. 290 1.340 9015 
2 .. Geomet r y 10 B-A 1 . 53 1 .. 380 1. 10 8 665 
C-A 4~3 1 : 11 2 ~560 9948 
.C-B 2 . 86 1.500 1 . 90 9718 
3 . Engl i sh 11 B-A - 3 . 12 1 . 940 1 . 610 9463 
C- A ~1.37 1 .700 . 810 7910 
C-B 1 .74 1 .. 660 1.050 8531 
4. u. S .. His- B-A -2 . 92 1 . 660 1 .750 9599 
tory 12 C-A 3 . 23 1 . 440 2 . 220 9868 
C- B 6.15 1.730 3 .. 530 9996 
------- ____ ,__ -----
Tabl e XXXIa i s read across the page begi nning 
i n t he upper l eft corner as follows: Mathemat_cs , 
seventh grade , group minus group A gives a mean 
difference of 1 . 51, a standard error of difference be-
t ween means of . 870 , giving a critical ratio of 1 . 31 
or 9049 chances i n 10 , 000 · in f avor of group B over 
group A. :. --'Gr.oup C minus group -A with a mean difference 
of 2. 1 , a s tandard errq_r of difference bet ween means 
of .764, giving a cr it i ca l r a tio of 1.77 or 9616 
chances in 10, 000 i n f avor or group C over group A .. 
Which means tha t t he ga i n did not reach a point of 
abso_ute certainty but i t gave l ess than 4 chances in 
1 0 f or group A to outgai n group C through the use 
of the workbook over grou A wi t h textbook . Let us 
ake anothe e amp e , Ci vi es·~ rou minus group A 
gives a mean difference of 2 . 3 , a standard error of 
-iffer ence between_ means of .980, givin a c itica 
rat i o of 1.95 r 9744 chances i n 10 , 000 in favor of 
rou C over group A. fuich means that the gain did 
not reach a poi nt of absol ute certai nty but it gave 
l ess than 3 chances in 100 r r rou A to outgain 
group C through t he use of the workbook over grou A 
w·th textbook . 
Tabl es XXXIa and b show that the ga ns 
of the wor kbook over the textbook in seventh gra e 
athematics ,. eighth grade Uni ted St ates History, 
t enth grade Engl i sh, t enth grade geometr , and t welfth 
grade United tat es History were cons i ste t ut not 
to the e tent of complete reliability .. I n seventh 
grijde geography, nintfugrade biology, and eleventm 
grade- English -the subj ects showed consistent gain 
in favor of the t xtb ok ov r the work ook • . However , 
these ween t to the extent of com lete r eliabilit. 
Recommendation. 
The result of the inves tigation does not 
yield conclusi ve evidence that any one of the three 
methods - the textbook method of instruction, tex -
book-workbook method or the workbook method - is super i or 
in the teaching of the subjects used in this thesis. A -
though stu ents us n the ·work ook a one made reater 
and more consistent gai~s than i · the other ro s. 
h · s gain, however , was n t o te extent of complete 
rel abilit . onse uent~y, the wri ter feels hat t e 
work ook, as it become- ,ore universa y known an 
erha s re re resen ative o the text ooks use 
may supplant the textbook . 
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